For the purpose of experimentally demonstrating the enhancement of electron wave reflection by a multi-quantum barrier(M0B), we have fabricated two types of n-GaAs/i-barrier/n-GaAs tunneling diodes with a bulk AlxGar-xAs c-2-1 n-i-n tunneling diode method8 ) and evaluated their current-voltage ( I-V) characteri st i cs .
L. Introduction
A multi-quantum barrier (MQB)1 ),2 ) was proposed to enhance the carrier confinement in semiconductor lasers by 
E:periment
Two types of n-GaAs/i-barrier/nGaAs tunneling diodes shown in Fig. L were fabricated on an n+ -GaAs substrate by molecular beam epitaxy (MBE) . We first grew a 1 p m thick Si-doped n-GaAs (Ne =1 . 8xL01 8 cm- 3 ) Iayer, followed by a 2000,4 thick undoped barrier layer, a 3000 A thick n-GaAs (Na=1.8x1018 cm-3) layer, and finally a 2000 A thick heavily Si-doped n+ -GaAs cap layer. The detalled structure near the barrier layer is also shown in Fig. l Figure 2 shows a typical I-V characteristic for two types of diodes measured at 77 K. The I-V curve of the MQB sample shows a clear rectification characteristic and has a higher turn-on voltage than that of the bulk barrier. This represents that electrons in the n-GaAs layer feel a high potential of the MOB barrier. To examine the Z Ue value under zero biased condition, w€ have measured the I-V characteristic in more detai I . Figure 3 shows the experimental and theoretical I-V curves ln a log scale. Two Moreover, negative differential conductance can be seen in the Mgg sample. We think that this could be due to electron wave resonance, but we have not confirmed it in detail yet. In any way, this phenomenon supports that the guantum effect contributes to the current -vol tage characteri st i cs .
Conclusion
We have shown the direct observation of the electron wave reflection and the superiority in the carrier confinement effect of the MOg over the bulk barrier in the nGaAs/ i-barri er / n-GaAs tunnel ing diode. Vi 
